INTRODUCTION
VACTERL association specifically refers to the structural abnormalities derivative of the embryonic mesoderm (disruption in the proliferation, migration, and differentiation of mesoderm). [1] It is typically defined by the presence of at least three of the following congenital malformations: vertebral defects, anal atresia, cardiac defects, tracheoesophageal fistula, renal anomalies, and limb abnormalities in a single patient. [2] The incidence is estimated between 1 in 10,000 and 1 in 40,000 live-born infants. [2] Pulmonary agenesis is an uncommon anomaly that has been reported in isolation and in association with other congenital defects. [3] In this report, we describe an infant that was born with most of the defects described in VACTERL association along with left pulmonary agenesis, which is extremely rare.
CASE REPORT
A female baby of weight 3.1 kg was born to a 20-year-old nonconsanguineously married, primigravida mother at 38 weeks of gestational age, which was delivered by spontaneous normal vaginal delivery at a primary health center (PHC). The baby cried immediately after birth, with APGAR scores 8 and 10 at 1 min and 5 min, respectively, as per the PHC record. According to the mother, the baby passed meconium on the same day of delivery and was advised to go home. During this pregnancy, the mother was registered and immunized. She underwent regular antenatal checkups and also twice obstetric scan in her pregnancy which was told to be normal, and there was no significant past medical or surgical history. There was a family history of congenital anomalies, i.e., anorectal malformation (ARM) in the paternal side.
The baby was exclusively breastfed, but after 1 month, she had an attack of a cold and was shown to a local doctor, followed by repeated attacks of cold and fever. The baby was advised chest X-ray, was diagnosed with left-lung pneumonitis by the local doctor, and was referred to a VACTERL association is sporadic and nonrandom, with co-occurrence of various congenital malformations in a single patient due to defect in structures derived from embryonic mesoderm. The VACTERL association with pulmonary agenesis is very rare; few cases have been reported only in neonates till now in the past, as most babies could not survive longer. However, we present a rare case of VACTERL association with left pulmonary agenesis in a 9-month-old infant.
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At the age of 3 months, 15 days, the baby had an attack of diarrhea, and accidentally, the mother noticed the absence of normal anal opening and stool coming out from the vagina. Hence, she took the baby to a pediatrician where she was treated for diarrhea. Then, the baby was referred to us, was diagnosed with ARM with vestibular fistula (VF) [ Figure 1a] , and hence was advised routine blood investigations. All the results came out to be normal, and colostomy was done at the age of 4 months; colostomy started functioning on the 1 st postoperative day and the mother was advised about colostomy care. The baby was discharged on postoperative day 3 [ Figure 1c ].
At the age of 9 months, the baby was brought to our hospital again for posterior sagittal anorectoplasty (PSARP). The baby was otherwise healthy with a history of repeated minor cold attacks. Chest X-ray revealed absence of bronchovascular markings. Clinical examination demonstrated ARM with VF which was treated with colostomy; sacral sinus; right-sided club foot [ Figure 1d ] for which splinting was done; complete absence of breath sounds on the left side; and a systolic murmur. On investigation, the following were revealed: computed tomography (CT) of the thorax -s/o left pulmonary agenesis [ Figure 1b ] and e/o spina bifida at T2-T4 levels; ultrasonography abdomen -s/o absent right kidney; and echocardiography -s/o patent ductus arteriosus (PDA) (~3.1 mm) shunting left to right. PSARP was done under general anesthesia. The baby was discharged without any postoperative complications and was advised for regular follow-ups.
DISCUSSION
Pulmonary agenesis is a congenital malformation that results in the complete absence of a lung. The exact cause of pulmonary agenesis is still unknown, and its true incidence is also unknown as 50% of cases are stillborn and over 20% die at birth or within their first few months of life. [4] Our case was born full term and healthy till date.
Pulmonary agenesis is classified into the following three groups, depending on the stage of development of the primitive lung bud:
• Type 1 (agenesis) -Complete absence of the lung and bronchus and no vascular supply to the affected side • Type 2 (agenesis) -Rudimentary bronchus with a complete absence of pulmonary parenchyma • Type 3 (hypoplasia) -Presence of variable amounts of bronchial tree, pulmonary parenchyma, and supporting vasculature.
Our patient has been classified as Type 1 pulmonary agenesis.
A majority of patients with pulmonary agenesis also present with other associated anomalies, which include tracheal stenosis, PDA, pulmonary artery atresia, cardiac malformation, horseshoe kidney, and VACTERL association. [5] In our patient, it was a part of VACTERL association. Roy et al. described that the clinical presentation of lung agenesis is marked by its variety from severe recurrent respiratory infection, which is a common finding during infancy. Infections result from either imperfect drainage of lung secretions or spillover of pooled secretions from a blind bronchial stump into normally developed lung parenchyma on the contralateral side. [5] Our patient had similar symptoms.
Patients with unilateral pulmonary agenesis may remain asymptomatic; the anomaly is identified as an incidental finding on routine examination or during workup for an alternative problem. [6] In our patient also, it was diagnosed during the workup of ARM. Computed tomography of the chest is considered to be the best diagnostic test for pulmonary agenesis as it allows for visualization of the bronchial tree, parenchyma, and vasculature. [5] In the study by Knowles et al., all five babies with pulmonary agenesis as a part of VACTERL association were either stillborn or died in the neonatal period. [3] However, our patient underwent two surgeries, i.e., left transverse colostomy and PSARP for ARM, and alive till date. No treatment is required in asymptomatic cases. Treatment is necessary for recurrent chest infections. Corrective surgery of associated congenital anomalies, wherever feasible, may be undertaken as we did PSARP for ARM in our case.
As pulmonary agenesis is a part of VACTERL association, diagnosis is usually missed and made incidentally in several studies, [5] as done in our case.
CONCLUSION
We recommend chest radiograph in all patients with ARM or VACTERL as a part of workup.
Declaration of patient consent
The authors certify that they have obtained all appropriate patient consent forms. In the form the patient and the infant's guardian have given their consent for their images and other clinical information to be reported in the journal. The patient and the infant's guardian understand that the names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.
